
CLAIMS 

What is claimed is: 

N i s . A method of placing a component having leads to a 
ubst rat e^qompri sing : 

providin^va fiducial marker on a component to be placed 
a substrate th^^distinguishes the alignment of leads on 
the component ; 

detecting the alignmenb^of the fiducial marker on the 
component ; 

comparing the detected f iducial ai^gnment with a 
predetermined fiducial alignment corresponding to a 
predetermined lead alignment; and, 

placing the component to a substrate when the de^c^ed 
fiducial ali gnme n t c o r r e spond s—t o— the— p r ede fer mi~n~ed~~f iduc ±e 
.a-l-ignment" 


marker— inci-udes'proviraxng~a—phys 



The method of claim 2, wherein detecting the 
alignment f urtme^-CQrtrorises : 

providing a nest havlng^an asymmetrically shaped recess 
corresponding to the physically asymmetric marker on the 
component ; 

bringing the component and the nest into cont^s<; and, 
detecting whether the physically asymmetric markerNan 
said— eomponent^ma-fees— wd-th~^ 


4 . The m e thod r^cax 
components— i-neiudg 



1^3-r--whei?e4ja^ii2in^^ 
-the^aompone n.t— i n~t he— ne st- 
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The method of claim 3, wherein detecting the 
alignment includes providing a sensor within the recess to 
distinguish when the leads or the component are in the 
predetermined alignment. 

6. The rnethod of claim 5, wherein providing a sensor 
includes providing a vacuum sensor. 

7. The methoci of claim 5, wherein providing a sensor 
includes providing av contact sensor. 

8. The method of Vlaim 3, wherein detecting the 
alignment includes providing a receiver to detect whether the 
fiducial marker mates with\the asymmetrically shaped recess. 

9. The method of claim £k wherein: 
detecting the alignment fuVther includes positioning an 

emitter to direct radiation towanj the recess in the nest; 
and, 

providing a receiver further includes providing a 
receiver in a position to receive emiuted radiation 
indicative of whether the fiducial mark\r is mated with the 
asymmetrical shaped recess. 


2 5 10. The method of claim 1, wherein providing a fiducial 

marker includes providing a superficial asymmetric marker. 


30 


11. The method of claim 1, wherein providing\a fiducial 
marker further comprises providing multiple f iducial\markers . 

12. The method of claim 1, wherein detecting the 
alignment further comprises detecting the fiducial marker 

-v±*5ua~M:y^ 
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K 3 . A method of attaching a component to a substrate 
comprising : 

providing a fiducial marker on a component to be placed 
on a substrate that distinguishes the alignment of leads on 
5 the componei 

detecting the alignment of the fiducial marker on the 
component ; 

. comparing t^e detected^ai-ignment with a predetermined 
fiducial alignment to determine alT^lignment offset; 
10 adjusting the position of the component relative to the 

substrate to eliminate the alignment offset; and, 

/ \ /T 

attaching th,e component to /tflie substrate, 
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14 . A method of verifying a predetermined lead 
alignment of a component cqmj^risinc 

providiy4 a physical asymmetry\on a component to be 
placed on a substrate that /arstingurshes the alignment of 
leads on the component ; 

providing a nest containing, a recess that corresponds to 
and mates with the physical asymmetry on the component when 
the leads on the component have a predetermined alignment; 


s mated with 



placingythe ^c^mponent in the ne^t; and> 
detecting^whether the physical asymmetry 
the recess to verify the lead alignment 


15. A method of picking a component ftaving a 
predetermined lead alignment comprising: 

providing a fiducial marker on a componer^ that 
distinguishes the alignment of leads on the component; 

detecting the alignment of the fiducial mark* 

comparing the detected alignment with a predetermined 
fiducial alignment to determine an alignment offset nets^essary 
to pick the component in accordance with the predetermine 
leacl"~a'l"i" gnme n t~; — and-; 


15 
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eking the component in accordance with the alignment 


offset . 



16. 'Khe method of claim 15, wherein picking the 
component conqprises : 

in accordance with the alignment 


positioning a pick head 
offset ; and, 

picking the ^component us 


ing the pick head. 


17. The met^iod\of claim 15, wherein picking the 
component comprises : 

picking thle component /using a pick head; and, 
orienting the pick n^ad aW component in accordance with 
the alignment/ offset 


method of /claim \5 A wherein; 


18 The 

providing a fiducial marke^ further comprises providing 
a superficial 
detectn ] 
visually the 


/ 

1 fiducia'l marker; ar 
ng the alignment further \comprises detecting 
icial fiducial ma\ke 
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19. The method of claim 15, whereila providing a 
fiducial marker includes providing a physically asymmetric 
fiducial marker. 

2 0 The method of claim 15, wherein pickingN^he 

component further comprises: 

moving a pick head proximate to the component; a} 
applying a negative pressure through the pick head 

-su-M-icient_to_hold— the— compon^ . 
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A component alignment detection apparatus 
comprisj^ng : 

a nest: including a nest surface containing an asymmetric 
recess; and; 

a aetectbr positioned to detect an alignment of a 
component placed in saijc^re'&ess, compare said detected 
alignment with aXknoym alignment, and provide an alignment 
signal indicative Vf whether! said detected alignment 
corresponds with/saaSd known 1 alignment . 


ipparatus 


or /moving components comprising: 
nd place machine \including a movable pick head 

s and having access to an 


22 . An 
a pick 

configured ^fco pick compon£ 
asymmetric/ recess in a nest 

a co 
to said r 


/ 


onent feed source configured to supply components 


;ss; and, 


a detector positioned to 


/ . 



an alignment of a 


placed in said recess, compare said detected 


component 

alignment \with a knbwn alignment, arid proVicte an alignment 
signal ind\cativ^ of whether said detected alignment 
corresponds with said known alignment, 


25 


23. The apparatus of claim 22, whereiri said detector is 
connected to control said pick and place machrne in response 
to said comparison. 


24. The apparatus of claim 22, wherein said detector is 
further positioned in a plane substantially parallel and 
_prox'ima*t"e~tro~~a— surf aee-o-f— s aid— ne s t— c on t'a'irTT ng s a id— r e c e s s 
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The apparatus of claim 22, wherein said pick and 
place mkchine comprises a machine selected from the group 
consist ina of surface mount placement machines, die attach 
machines, \ape and reel production machines, and wire bond 
machines . 


10 
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26. The apparatus of jclaim 22, wherein said recess 
corresponds to aysl^ape of a| component being picked using said 
pick head. 

27. The ^ppara\us of qlaim 22, wherein said detector 
comprises : 

a nest (Containing ^ physically asymmetric recess; and 
a sensor positioned/VithA said recess. 

28. The apparatus 7 of clarm 27, wherein said sensor is 


selected f: 


bm the group consist lhg of pressure sensors, 
contact sensors, electrical sen\or^ , mechanical sensors, 


thermal sensors and other environmental sensors. 



29. The apparatus of claim 27 , N^hereiq^ said sensor 
comprises a vacuum sensor. 


30. An apparatus for moving component^ comprising: 
2 5 a pick and place machine including a controller 

connected to a movable pick head and a component f eed source, 
said pick head having access to said component fee^ source; 
and, 

a detector comprising a receiver directed toward s^aid 
30 feed source to detect an alignment of a component, said 

controller being connected to said receiver and configured uo 
compare the detected component alignment with a known 

e ompo ne n :t~a-l-igRmen£j_______ — ' 
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11. The apparatus of claim 30, wherein said component 
feed s6urce comprises a continuous serial track component 
feed source. 


32 . 


apparatus of claim 31, wherein said continuous 


serial track component feed^scjurce further comprises a 
plurality of component t-rays Sjerially disposed along said 
track. 


10 33. The apparatiie of cl/aim 32, wherein said plurality 

of component trays contains a recess having an asymmetric 


shape . 


/ 
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34. The /apparatus of/clarm 3\p, wherein said feed source 
further comprises a plurality of ^serial feed sources. 


20 


35. The apparatus /of claim 34, 


irein said detector 


further comprises a plurality of receiW^nd each of said 
plurality of \serial feed sources has at Iseast one^ 
corresponding\receiyer positioned to detect^ an alignment of a 
component in saicf serial feed source. 


25 


36. The apparatus of claim 30, wherein said\detector 
and said pick head are distinct members. 

37. The apparatus of claim 30, wherein said deteebpr is 
-s-ta-tionary wi"t"h^re"sp"er;t^t"o~sard"plick^head-..- 
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K8 . An apparatus for moving components comprising: 
a pick and place machine including, 

ay pick station connected to a component feed source, 
a first pick head having access to said pick station 
and a component transfer area, 

a second pick head having access to said component 
transfer arek and a component mounting position, 


a detector- positioned to detect an alignment of a 


component in sa 


id cdmr 


mponefmt transfer area, and 


10 a controller/connected to said feed source, said first 

pick head, said/second p^ick head, and said detector and 
said controller beirw configured to compare the detected 
component alignment with a\known component alignment and 
control saia feed source, said first pick head, and said 

15 second pick/ head in restoonsA to said comparison. 
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39. The apparatus of ciaim\3 8 wherein said detector 
comprises : 

sa^id first and second pick 


that 



accessible 


a nest 
heads ; and, 

a receiver positioned to detect an alignment of a 
component plafced ifn said nest and compare said detected 
alignment with a known alignment 


2 5 40. The apparatus of claim 3 9 whereii 

said nest includes a nest surface containing an 
asymmetrically shaped recess; 

said detector further comprises an emitter positioned to 
direct radiation toward said recess in a generally ]parallel 
30 direction adjacent to said nest surface; and, 

said receiver is positioned on a side of said rec^s 
opposite to said emitter to receive radiation from said 
. emi-t-t e-r^-d-i-r e e fee d— t o wa-rd— fc o— s aid— re ee s s... 
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An apparatus for detecting alignment of a component 
having ^1 asymmetric shape, comprising: 

a ne&t including a nest surface containing an asymmetric 
recess corresponding to the shape of said component; and, 

a detector positioned J^Kdetect whether said component 
is completely received iri/jbaid recess and provide an 
alignment signal indica-ti^l of whether said component was 
completely received^/ 



10 42. An apparatus Ypr thoving components, comprising i 

/ \ \ 

a nest including a/irest\ surf ace containing an asymmetric 
recess corresponding to asymmetrically shaped components; 

a pick and placey^aachin^^ncluding a movable pick head 
configured to pick components fi^om said asymmetric recess in 
15 a nest; / 

a component feed source configured to serially supply 
said components t/o said recess; and, 

a deteetsur positioned to detect whether said component 
supplied to said recess is completely received in said recess 
20 and provide an alignment signal indicative or\whether said 
component was completely received. 
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43. The apparatus of claim 42, wherein said detector is 
connected to control said pick and place machine in response 
to whether said component is detected as being completely 
_re e e ± ved— in— said— r e c e s-s- — — — 
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